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N._S. AKULOV'g THEORY OF CHAIN PROCESSES

V. I. Skobelkin
and A. G. Shafigullin

[The following report is g summary of a USSR review of the book
"Teoriya Tsepnykh Protsessov" (Theory of Chain Processes) by N. §.
Akulov, State Publishing House of Technical apnd Theoretical Liter-
ature, Moscow, 1951.)

Notwithstanding the great importance of the theory or chain Processes, only
& very limiteqd number of monogreohs and manuels on thig subject ig avajilable in
world literature. Akulov's monograph, which represents a result of 10 years of
work by Akulovy and hig school, fi1lg out this blapk to a considerable extent.
Although the work done by ¥. A. Shilov, D. v, Alekseyev, Bodenstein, and N. N.
Semenov hag advanced the theory of chain Processes to g considerable extent,
this theory untiy recently still remained on a leve), where chain Processes in
the main had %o be studied qualitatively rather than quantitatively. 1y chain
‘processes which actually take place, particularly chain Drocesses that are in-
Vvolved in reactions that oceur within gag mixtures, the intermediate active
centers approach the walls of the vessel ag & result or diffusion and are either

stances that have already been adsorbed. If the 1ntermediately formed partj-
cles disappear in reactions that ocour on the walls, their concentration in the
vicinity of the walls will be lower thap in the center of the vessel. ag a re-
sult there will be & flow of the particles from the center to the walls., 1y
diffusing, the particles undergq mutual tr&nsi‘ormtions » 1l.e., there is & trans-

Prior to Akulov's work ; equations of the Shilov-Bodenstein type were used
in interpreting chain DProcesses. Since these equationg disregard dii‘fusion, they
were not very well suited for the formilation of a theory that would explain the
combustion of €as mixtures. The same [J.im:ltation] applies to Sorokin's equations,
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Although Sorokin'g equations take into consideration diffusion ang the multipiy- |
cation of Particles of g single kind, they cannot be used for the calculation of
cha'n transformations. '

The system of €quationg broposed by Akulov ip 19&7, which {g free of these
defects, forms the basis of the theory outlined in the second sart gf his mono-
graph. Although the dirmuggion of the mathematica) methods used in the solution
of equations of chain diffusion will be of interest Primarily to Physicists and
the fina) results are simple enough. They can be apnljeq exten-
sively by physical chemists, engineers, apg biochemists. In the Second part of

new ang impertant results in the fieid or nonlinear chain Processes. Tne nmost
important results were achieveq by &pplyinm the €quations of Akulov'g chain

by Akuiyvy, The questiong involved here are discussed ip detail in tpe text of
k .

backs. Some of the faults of

number of much more general chain Processes, which Droceed over radicals ang
atoms, ang furnish an explanation of the three Iimits without observation of the

quent work ’Dokl_ady Medemii Nauk sssgp Vol 83, 3, 1952).

Although Akulov ip his book Possibly overestimates the role which chain
Processeg Play in natdre, he hag formulateq with considerabie audacity the: prob-

experimental material accumulateq by a numoe;- of investigators, It is or especial
importance that thig theory hag furnished rop the fiprst time a correet explanation
of various Phenomena and of thejr interrelationship. This applies to the limits {
of Spontaneous 1gnition, the limitg of the Propagation or explosions, and the
limits of heat explosions .
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